Distribution and developmental changes of adenylate kinase isozymes in the rat brain: localization of adenylate kinase 1 in the olfactory bulb.
Changes in the levels of three adenylate kinase isozymes (AK1, AK2, and AK3) in the rat brain during development were investigated by immunoblot analysis. The levels of AK1 and AK3 of the whole brain increased after birth, while AK2 was detected only in the early embryonic period. In the adult rat brain, high levels of AK1 were present in the olfactory bulb. Immunohistochemical analysis showed that AK1 was found predominantly in the olfactory nerve layer and the glomerular layer. In the olfactory bulb, AK1 gene expression was enhanced in the early postnatal days, whereas it remained low in the cerebellum during the first 10 postnatal days. These results suggest that the AK isozymes are involved in neuronal maturation and regeneration. The understanding of the physiological actions of adenosine and ATP as neurotransmitters/neuromodulaters in the central nervous system has improved. ATP and adenosine receptors have been found to be widely distributed over the whole brain, although the intra- and extracellular metabolism of these compounds has not been well elucidated.